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CURLY TOP O* SPINACH IN TEXAS 


J. J. Taubenhaus and George E. Allstatt 


The growers of spinach in southwest Texas (Dimmit, Maverick, 
Uvalde, Zavala, and Frio Counties) were alarmed by the rapid deteriora- 
tion of the spinach crop at the peak of the 1935-36 harvest season. 
Late spinach was apparently doomed to total loss. 


A thorough survey of the spinach growing region was made during 
the latter part of January 1936, and three major diseases were found 
attacking the spinach crop: curly tep (virus), Fusarium root rot (F. 
solani) _. and downy mildew (Peronospora effusa). The losses were es- 
timated at 20, 10, and 10 percent, respectively. Specimens of the virus- 
infected plants were sent by Mr. E. Mortensen of the Winterhaven Station 
to Mr. B. F. Dana of the U.S. Department of Agriculture, Corvallis, 
Oregon, who identified the disease as typical curly top. 


A subsequent survey revealed the presence of the curly top virus 
on spinach in the vicinity of Laredo, Webb County, and El Paso, Fl Paso 
County. Curly top was also found causing heavy damage to the fall-grown 
tomatoes, peppers, and squashes in the Winter Garden, and Laredo. 


Mr. S.- E. Jones of the Winterhaven Station found the insect vector 
cf curly top, Eutettix tenellus Baker, in many parts of the Winter Garden 
section in the fall of 1955. It is suspected of having fed on garden 
beets earlier during the spring and summer months. 


It is too early to predict the possible damage fcr the 1936-37 
season now under way. Losses to the fall-groyn tomato and pepper crops 
recently harvested have been estimated at about 20 percent each. 


Traces of curly top on early fall-planied spinach have already 
been observed. (November 1936). Research will be undertaken to determine 
the host range of the virus in Texas and the possibility of developing a 
resistant strain of spinech. 


The disease was general in all fields surveyed, but less extensive 
in plantings of the 0ld Dominicn variety. (Texas Agricultural Experi- 
ment Station). 


l/, Taubenhaus, J. J. Studies of the new Fusarium wilt of spinach 
in Texas. Texas Agr. Fxp. Sta. Bull. 343:5-24. 1926. 
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REDUCING LEAF-SPOT LEAF-SCORCH INJURY TO STRAWBERRY 


CALYC®S BY UTE OF A WINTER WULCH 


J. B. Demaree and Marguerite S. Wilecx 


Dead, discolored calyces or caps of harvested strawberry fruits im- 
part a very unattractive appearance to the pack and consequently depreci- 
ate the sale value. The cause of the disveoloration and dying of straw- 
berry caps may be attributed to three or four factors. Perhaps the most 
important and most prevalent cause can be laid to the attack by two widely 
distributed strawberry foliage diseases, leaf spect caused by Mycosphaerella 
fragariae, and scorch caused by Diplocarvon earliana. Abundant dead caps 
may always be expected in the Middle Atlantic States, especially during 
seasons when an epidemic of one or both of these diseases prevails. A 
heavy infectiron of the foliage occurring during a rainy period at or just 
previous to the blossoming season will furnish an abundance of inoculum 
to infect the calyces or caps during the harvest season. 


Dreuth during the ripening period seems to be another factor con- 
tributing to the abundance of dead caps. Loss of water from the maturing 
berry immediately affects the calyx, and if the moisture deficiency is of 
sufficient duraticn the calyx tissues may die. 


Observations seem to indicate that infection by the leaf-spot fungus 
is favored by lack of vigor of the host plants. If this supposition (based 
cnly upon field observations) is correct, then we may assume that winter 
injury to the strawberry crown and roots, drouth, or the crowding cf plants 
in thickly matted rows will all contribute indirectly to production of dead 
caps by favoring infection by the leaf-spot end scorch organisms. 


The records vresented in this paper concern only the effect cf win- 
ter mulch upon the condition of the calyces at harvest. Two types of 
mulch--seybean hay and wheat straw--and five standard varieties of straw- 
berries were used in the test, namely, Bellmar, Blakemore, Dorsett, Fair- 
fax, and Southland. The mulch was applied over the rows and middles alike 
during late November in sufficient anount to prevent freezing at moderate- 
ly low temperatures. When growth started the following spring, the mulch 
was loosened over the plants or partly raked off the rows, and then for the 
balance of the season served as a cover for moisture conservation. While 
the mulching test was primarily set up for other studies, the difference 
in condition of the caps at the beginning of harvest was so striking thet 
it was thought that records would be of value. Not only was there a differ- 
ence in the condition of the caps, but there was aiso a difference in the 
appearance cf the plants in relation to mulch. Plants mulched with soy- 
bean hay were more vigcrous, with larger, greener leaves and less spotting 
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by foliage diseases 
on the unmulched p 


Records were taken of two pickines of the mulched and unmulched plots 
and two replications were made at each picking of all varieties and plots. 


The picked berries were examined individually and separated into 
The classificaticn was based unon the extent of injury to 
Berries falling in class 1 showed either slight or no injury. 
Class 2 constituted those berries with only moderately injured cans, vith 
less than one-half of the calyx dead. 


three classes. 


the calyces. 


one-half to all of the calyx dead. 


than those growing under the other treatment. 
ots emerged from the winter condition in a less vigor- 
ous condition and developed more leaf spotting than those treated otherwise. 


Class 4 included those berries with 
Percentages falling in each class were 
based upon weight instead cf the number of berries examined. This method 

of computation would naturally involve scme error, 
considerably in size, due to variety and treatment. Herries from the un- 


mulched plots were all smaller than those from the mulched plots. 


Table l. 


Condition »f calyces on harvested strawberries 
in mulched and unmulched plots, Beltsville, 
Maryland, 1926. 


Variety 


Mulch used 


Bellmar 


Blakemore 


Dorsett 


Fairfax 


Southland 


Average of 
five varieties 


Soybean hay 
Wheat straw 
None 


Soybean hay 
Wheat straw 
None 


Soybean hay 
Wheat straw 
None 


Soybean hay 
Wheat straw 
None 


Seybean hay 
Wheat straw 
None 


Soybean hay 
Wheat straw 
None 


:Extent of injury to calyces 
sNone to trace:Moderate:Bad 
30 33 37 
$1 > 46 & 
: 13 : 31 : 56 
: 50 50 20 
12 : 38 50 
55 : 2: 20 
: 25 : 46 : 29 
: 1 
48 > 36 : 16 
32 : 46 22 
32 $2 
: 7 : 31 +: 62 


as the berries varied 
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the dates of the two picking 


Since tt Ss 
they do not show the relative condition of the caps in each. The de- 
tailed data show, however, that the condition of the caps was better in 
the second picking than in the first. 


are grouped in Table l, 


Of the five varieties used in the test, Bellmar is very 
to scorch and moderately susceptible to leaf spot; Blakemore is resistant 
to scorch and iioderately susceptible to leaf spot; Fairfax and Southland 
are moderately susceptible to both diseases; while Dorsett is very re- 
sistant to both. 


susceptible 


Without exception, the caps cf berries harvested from the mulched 
plants were far more attractive than those from the unmulched plants. The 
soybean-hay mulch showed suneriority over the straw mulch in all plets 
except these of Dorsett, from the standpoint of calyx preservation, and 
in all plets in vigor and ecxler of plants. (Divisien of ‘Fruit and 
Vegetable Crops and Diseases). 


NUT _DISEASSS IN THE PACIFIC IN 1936 


Paul ™. Miller 


Persian “alnut Diseases 


Walnut blight (caused by Phytomonas juglandis (Pierce) Com. S. A. B.). 
-The season of 1946 was one of unusually severe blight infection in the 

Pacific Northwest. The crop loss from blight varied from about 145 percent 
up to approximately 9° percent in a few localities. The —_ severe losses 
occurred in the Silverton, Oregon, district where it is es ated that from 
5O to 60 percent of the crop was destroyed. For the Pieskites poet vest as 
a whole, it is estimated that approximately 3) percent of the 1936 walnut 
crop was lost from the ravages of this disease 


Walnut piotch (caused by Marssenia juglandis (Lib. ) Sacc.).--This 
disease was found on the nuts, leaves, and stems of seedling Persian wal- 
nuts in a planting near Ferndale, “ashington. The most serious aspect of 
the disease was the formation of cankers on twigs of current grewth caus- 
ing them to die back. Blotch was also very bad on the foliage, many in- 
fected leaves ccntaining upwards to several hundred lesicns. The disease 
was not particularly serious on the nuts, however, as the lesions were con- 
fined largely to the outer portion of the husk. W“alnut blotch was very 
localized in its distribution in 1936, as it was not noted in any other 
region in the Pacific Northwest. 


"Ring spect" (caused by Ascochyta juglandis Bolt. ).--This disease 
was found present on leaves of Juglans regia in plantings lecated near 
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the cities: FHellinghem and Vancouver, “ashington, Salem, Silver- 
ton, and Fugene, Oregon. Heretcofcre this disease nad only been noted ina 
seedling walnut orchard near Leaburg, Oregon. Ring spot was of only minor 
importance in 1926, however, as the lesions were net sufficiently abundant 
per leaf infected to cause any appreciable amount of premature defoliation. 


"Downy spot" (caused by Microstroma juglandis) (Bereng.) Sacc. ).-- 
This diseese was found in limited amounts on leaves of Juglans regia in 
various orchards in Oregon, particularly around Silverton. It was of only 
minor consequence, however, as it apparently did not cause a premature 
shedding of the leaves 


Winter injury.--The unseasonably early freeze which occurred in the 
Pacific Northwest during the forepart of November, 1935, caused the death 
of many walnut trees and more or less injury to a great number of cthers. 
It is estimated that in Oregon between 500 and 1,0C0 acres of walnuts were 
killed to the ground line by this freeze and an additional 1,000 acres in- 
jured to a greater or less extent. Young orchards, up to 15 years of age, 
were more severely injured than older plantings, although in the lowlands 
some 20- tc 40-year-old trees were killed back tc the crotch. [In general, 
crchards in the river bottoms and first bench soils sustained a greater 
amount of damage than plantings in the foothills or at higher elevations. 


Leaf "scorch" (non-parasitic).--This 
lent in practically all wal nut-erowine 
In general, however, it was not so s¢ 


s leaf-spot disorder was preva- 
ge districts in the Pacific Northwest. 
erious as in 1°45 for the spots were 
not sufficiently abundant per leaf sent eted to res sult in either premature 
defoliation cr in any eppreciable decr e in the functional leaf area. 


Sunscald (non-parasitic).--This disorder occurred to a greater or 
less extent in practically all walnut-growing districts in the Pacific 
Northwest. It was caused by several days of abnormally high temperatures 
during a critical period in nut development. “hile not more than 1 »ver- 
cent ef the 19%6 crop was lost from sunscald, it did affect the quality of 
the crop adversely, as was indicated by the relatively large percent of 
amber or dark-skinned meats in the 1936 crop. 


Walnut "shrivel" (non-parasitic).--This disorder was widespread 
throughout the Pacific Northwest in 1946, In some orchards as much as 
50 percent of the crop contained shriveled or partly shriveled nut meats. 
While the cause or causes of this condition have not been definitely de- 
termined it is suspected that at least some of the treuble can be traced 
back to the unseasonably low temperatures which occurred in the Pacific 
Northwest during the forepart of November, 1945, causing more or less 
damage to many acres of walnut trees. A considerable amount of Eveet® 
work has consequently been necessary during the current year which is 
suspected to have hed an adverse effect on the filling of the nuts. 
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Filbert Diseases 


Bacterial blight (caused by Phytomonas sp. ).--Filbert blig pht was 
widespread and very destructive in the Pacific Northwest in 1936. Tt was 
particularly severe in orchards:from two to four years old where it caused 
a loss of from 5 to 25 percent of the trees. “hile the disease did not 
destroy many trees over five years old it did kill many pistillate flower 
buds, nut-bearing shoots, and branches in the tops of older trees, there- 
by indirectly reducing the crep. 


The disease was found on the nuts for the first time. The lesions 
were typically confined to the shell, seldom being more than one millimeter 
deep, though occasionally the bacteria penetrated deeper into the tissues 
and the kernel or a part thereof was infected. The percentage of the nuts 
infected in the different orchards examined varied from 0 up te 10 percent 
in a few plantings. For the Pacific Northwest as a whole, it is estimated 
that about 2 percent of the 19%6 crop was infected with bacterial blight. 
However, the loss from this cause is estimated at less than 1 percent as 
the bulk of the nuts that were infected were still marketable owing to the 
superficial character of the lesions. 


Mildew (caused by Phyllactinia corylea (Pers. ) Karst. ).--Filbert 
mildew was very widespread in the Pacific Northwest during the latter part 
of 1936 on the undersurface of leaves of the cultivated filbert (Corylus 
avellana). The disease was apparently of minor economic importance as the 
infected leaves retained their normal green color and persisted on the 
trees up to the time of normal leaf fall. It is thought that the late- 


ness of the attack may be responsible for the small amount of damage that 
seemingly occurred. 


Winter injury.--The unseasonably early ccld weather that occurred 
in the Pacific Northwest during the forepart of November, 1945, caused 
appreciable damage to certain filbert plantings in Oregon and Washington. 
More injury occurred in orchards in northern “ashington than in Oregon. 
In general, the Brixnut and Parcelona varieties were. more severely injured 
than either DuChilly or Daviana. Moreover, plantings in the lowlands or 
river bottoms were damaged more than those growing in the hills. The in- 
jury was of three general types: (1) a death of the embryonic flcral parts 
in the pistillate flover buds, (2) a killing of the twigs and smaller 
branches, and (3) a death of large areas in the tree trunks. 


While appreciable cold injury occurred in some orchards in certain 
localities, the damage to filberts was generally not nearly so extensive 
nor so severe as the damage to Persian walnuts. This fact would indicate 


that under the prevailing conditions filberts were hardier than Persian 
walnuts. 


: 


Brown stain (non-parasitic).--This disorder was present in only 
very limited amounts this year in most filbert orchards in the Pacific 
Northwest. It is estimated that the loss from this trouble did not ex- 
ceed 1 percent of the 1936 filbert crop. Brown stain was confined almost 
entirely to the Barcelona varietv, the DuChilly being practically free 
from the trouble. It seemed to be worse in the better-cared-for orchards 
located on the best soils. A striking example of this seeming fact was 
noted in Lewis County, Washington, near Silver Creek, where in one well- 
cared-for Barcelona planting appreximately 14 percent of the nuts examined 
were found affected with browm stain while in an adjoining peorly-cared- 
for Barcelona orchard growing in sod, not a single case ef the disorder 
could be found. 


Filbert shrivel (non-parasitic).--This disorder, which results in 
the failure of the embryo to develop, was present in varying amounts in 
practically all filbert orchards in the Pacific Northwest. “hile it was 
present in greater or less amounts in all varieties grown in Oregon and 
Washington, it was particularly prevalent in the Brixnut, Daviana, and 
DuChilly varieties. Yn certain plantings of these varieties over eC per- 
cent of the crop was “blenks", due to shrivel. For the Pacific Northwest 
as a whole, it is estimated that about 10 percent of the potential 1936 
filbert crop was lost from this cause. (Division >f Fruit and Vegetable 
Crops and Diseases). 


DOWNY MILDEY OF HOPS IN “YASHINGTON AND OPEGON IN 1936 


R. Hoerner 


Downy mildew (Pseudoperonospora humuli) continues to be a serious 
menace to hep production, being more general and more severe in Oregsn the 
past season than I have ever seen it. In 1945 production in Oregon was 
officially estimated at 47,746,000 pounds (which includes some quantities 
not harvested) while the estimate for 19%6 is 23,406,000 pounds. The re- 
duction in yield in large part was due to the ravages of downy mildew. 


The varieties affected, number of revorts and counties in “ashington 
and Oregon are as follows: 


Oregon: 


Benton County: One report, variety unknown. 
Clackamas County: Twelve reports, variety unknown. 


Josephine County: One report on Early Clusters; four reports 
on Late Clusters; t-o reports, variety unknown. 


Lane County: Three reports each on Farly Clusters, Fugeles 


’ 
and Late Clusters; eight reports, variety unknown. 


Linn County: One report on Early Clusters; two renorts on 
Late Clusters; one report on Red Vine; three reports, variety unknown. 

Marion County: Nineteen reports on Early Clusters; fourteen 
reports on Fuggles; twenty-three reports on Late Clusters; twenty re- 
ports, variety unknown. 


Polk County: One report on Late Clusters, five repcerts, 
variety unknown. 


Washington County: One report on Late Clusters; fourteen 
reports, variety unknown. 


Yamhill County: One report on Zarly Clusters; two reports 
on Late Clusters; seven reports, variety unknown. 


Washingtcn: 
Pierce County: Four reports cn Fuggles; two reports on 
Late Clusters. (Division of Drug and Related Plants). 


DO"NY MILDEY CF HOPS IN CALIFORNIA IN 1936 


De Ge Mi lbprath 


Downy mildew was more severe and injurious during 1936 in Sonoma 
County than it had been at any time in previous years. The estimated 
yield in the county was three bales per acre. The state average yield 
was eight bales per acre. 


A considerable amount of downy mildew was found in Mendocino 
County. A smallsprinkling of the disease was observed in the Sacramento 
Valley but it is not an economic factor there. Yields vere very gocd, 
despite the disease. (California State Department of Agriculture). 


| 
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VERTICILLIUM OF SMOKE TREE 


Marvin ©. Fowler 


Late in July 1930 the writer examined a diseased smoke tree, 
Cotinus coggyaria Scop., at Mcunt Vernon, Virginia. This tree was 
believed by some to have been planted by George “ashington, but the 
authorities at iiount Vernon stated that it vias far too young for this 
to be true. 


The foliage began to wilt early in the summer and about one- 
third of the tree was dead when examined. [t had every appearance 
of being affected by a parasitic organism There were conspicuous 
greenish-brovn longitudinal streaks in the cambium and sapwood of 
most of the branches and in the main trunk. In some branches the 
discoloration was most pronounced in the central core. Isolations 
from the discolored portions of the sapwood consistently yielded a 
Verticillium, which agrees morphologically with V. albo-atrum R. 
and B. 


Rudolph / states that “esterdijk and van Luijk described a 
hadromycosis of Cotinus coggvaria in “urope and attributed it to V. 
albo-atrum and that this report is also listed by Van der Meer in 


her host tables. He adds that no other reference to the disease in 
Cotinus sp. has appeared in the literature. 


No inoculations have been made with the fungus isolated from 
the Mount Vernon tree, and no reports of its occurrence on C. 
coggyaria other than those mentioned could be found. (Division of 
Forest Pathology). 


1/ Rudolps, B. Verticillium hadromycosis. 4ilgardia, 


5:197-353. March, 1931. 
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DODDER ON PEPPER TRFT™S IN CALIFORNIA 


G Re Johnstone 


Cuscuta subinclusa D. and H. which is frequently found on certain 
species of chaparral, ‘the characteristic vegetation of the foothills of 
the scuthern Califcrnia and adjacent regions, hes inveded the pepper trees 
(Schinus molle) in the vicinity of Outpost Drive, Hollywood. Two lerge 
trees have been killed by this narasite and several other trees are heavi- 
ly infected. One large pepper tree near the Outpost Drive was heavily in- 
_— throughout its crown with dodder during the summer of 19455. During 

he summer of 1936 it bore about six green foliage leaves at most. These 
sans were difficult to locate. Heavy infestations of dodder on pepper 
trees were first observed along Los Feliz Boulevard, Los Angeles during 
the autumn of 1943, and during the summer of 1935 in the vicinity of out- 
post Drive, Hollywocd. (University of Scuthern California). 


BRIEF NOTES ON PLANT DISEASES 


CHARCOAL ROT (RHIZCCTONIA BATATICOLA) ON CORN IN MISSOURI: Th 
disease was found on the Station field at Columbia. Diseased plants were 
collected in counties in scutheastern Missouri and a few were found in the 
northeastern corner of the State. No general survey was made. The fungus 
was definitely pathogenic to plants nearing maturity. It is pessible that 
the drought and high temperatures might have been responsible for the 
occurrence of the disease. (Chris G Schmitt, Sent. 1). 


MOSAIC ON BLACK RASPBERRY IN “ASHINGTON: During the summer of 1936, 
mosaic was found in many wild black raspberry (Rubus leucodermis) plantings, 
especially in Thurston County. A bluish-green cane-feeding aphid, 
Amphorophora sp., was found in abun@ance on these plants. The same form 
was also eon on the cultivated black raspberry, Cumberland variety. 
Greenhouse tests showed that the cane-feeding aphid was capable ef trans- 
mitting the black raspberry mosaic virus from the wild black raspberry to 
the Cumberland black raspberry. (Glenn A. Huber, Dec. 2. “estern “ashing- 
ton Experiment Station). 


RUST CN GREENHOUSE-GRON CLARKTAS IN NE” YORK: Pucciniastrum 
pustulatum (Pers. ) Diet. was found on Clarkia elegans in a greenhouse 
at Ithaca in December 1935. The lewer leaves on several plants were 
badly rusted. The fungus has been reported as occurring on Clarkia in 
Alaska, but this is the first record of the disease on greenhouse-grown 
plants. — pr. G- Be Cummins of the Purdue Agricultural Experiment 
Station identified the species. The application of finely ground dusting 
sulfur seems to be holding the disease in check. (P. P. Pirone, Cornell 
Universi ty). 
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DROUGHT AND HEAT DAMAGE AT THE MISSOUPT 
BOTANICAL GARDFN APBORETUM 


Under this title various members of the staff of the Missouri 
Botanical Garden report on the effects of the drought and heat on forest 
trees, nursery plantations, orchids under glass, etc., in the Missouri 
Botanical Garden Bulletin, vol. 24, no. 7, pp. 163-179, Sept. 1936. 


HEAVY FREFZE DAMAG™ IN FAR SOUTH"EST 


(From the Weekly “eather and Crop Bulletin for the week ending 
January 12, 1937). 


During the past few days the more western States have experienced 
the most severe freeze in many years. Some stations in the north Pacific 
area had the lowest temperatures since 1883, and in the interior of south- 
ern California it wes the hardest freeze since 1922. While precipitation 
in many western sections was beneficial, severe dumage resulted from freez- 
ing weather in some sections, with sleet and glaze sterms doing much harm 
in parts of the Midwest. 


In California, especially the southern portion of the State, the 
severe freeze caused heavy damage to both truck and fruits. Avocado and 
unprotected citrus fruits are almost total iosses in most unheated areas, i 
and there has probably been some tree damage to citrus, olives, avocados, 5 
and figs. In the Imperial Valley there was severe damage to grapefruit, 
cantaloupes, tomatoes, and scuach. The following are extracts from a 
special peer on Jenuarv 11, from the Official in Charge of the “eather 
Bureau's fruit-frost service in southern California: "Southern and central 
California has just experienced the severest freeze since 1922. [In the 
Lindsay citrus district minimum temperatures ranged from 19° to 24°; El 
Centro, 21°-24°; Redlands, 19°-25°; Pomona district, lowest 22°. Duration 
below 2Be , in Lindsay and Redlands districts, 16 hours, and El Centro 
(Imperial Valley) 11 hours. Imvossible to estimate damage until tempera- 
ture records are analyzed and survey made, but almost total loss in most 
unprotected orange and lemon groves, except in windy sections. Little dam- 
age in protected groves, except a few cases where growers were unable to 
secure sufficient fuel. Preliminary estimates are 25 percent citrus de- 
stroyed and another 25 percent slightly damaged." In southern Arizona 
there was also considerable damage to lemons and tangerines, and moderate 
harm to valencia oranges; there was also slight damage to grapefruit. The ' 
lower Rio Grande Valley was not seriously affected by cold weather. | 


In contrast to these extreme conditions in the “estern States, the 
abnormally warm weather which has prevailed throughout the winter in east- 
ern sections has prematurely advanced all vegetation. The swelling of fruit 
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buds and shrubbery is renorted as far north as Tennessee, North Carolina, 
and extreme southeastern Virginia. ‘7inter-truck crops, however, made good 
progress generally throughout Gulf sections, the citrus maintaining excel- 
lent condition in Florida. Because of wintry conditions in the "est and 
frequent rains in the Fast, very little outside work was possible during 
the week. 


DECEMBER WEATHER 


(From the Yeekly “eather and Crop Bulletin for the week ending 
January 12, 1937). 


December 1936 was characterized by moderate temperatures to abnor- 
mally warm weather for the season in all sections of the country, with the 
interior States having a considerably warmer-than-uormal-month. There was 
abundant precipitation, ranging from near normal to considerably above nor- 
mal, rather generally east of the Great Plains, aid also over a large area 
of the far Southwest, with scanty falls over most of the Northwest and the 
Rio Grande Valley area. 


Figure 1 shovs that about normal warmth prevailed in the extreme 
South, the northern Great Plains, and the Pacific area, though only a few 
scattered stations had below normal temperature for the month. In the 
lower Lake region, the Ohio, middle Mississippi, and lower Missouri Valleys, 
and also the southern Plains, the monthly mean temperatures ranged from 3° 
to as much as 7° above normal. The chart shows the southern limit of freez- 
ing weather during the month and also subzero temperatures. Freezing occur- 
red in all parts of the country, except the southern coast sections and 
along the Pacific coast, with zero extending as far south as the southern 
portions of Iowa and Nebraska. The lowest temperature reported from a first- 
order station was 27° below zero at Havre, Montana, on the 5th. 


Figure 2 shows that precipitation was generally heavy in the more 
eastern sections, while the monthly totals were decidedly above normal in 
most districts east of the Plains. The far Southwest, including Utah, 
Arizona, Nevada, and southern California, had much more than normal pre- 
cipitation, with considerable areas having mere than twice the normal. On 
the other hand, the northern Plains, the far Northwest, and a considerable 
area in the near Southwest had decidedly less than normal. 


In general, December 1936 was much warmer and wetter than December 
1935. In 1935 that month was decidedly cold over the eastern half of the 
country and warmer than normal over the western. Precipitation was marked- 
ly deficient over the greater portion of the country, with only a few 
limited areas having as much as normal. 
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Fig. 1. Departure of Mean Temperature from the Normal for December 19%6. 
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Fig. 2. Percentage of Normal Precipitation for December 19%6. 
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